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ABSTRACT : 

PURPOSE: To provide a charge coupled device (CCD) signal 
read- out circuit 

reducing noise from the output signal of a CCD. 

CONSTITUTION: The output signals 100 of a CCDll are 
inputted in gate circuit 

G13 and 14 through an amplifier 12. In the gate circuit 13 
and 14, a field 

through level and a signal level are extracted, the levels 
become dual signals 

131 and 141 and the signal are inputted in the input 
terminals, positive and 

negative, of a differential amplifier 15. The differential 
amplifier 15 adds 

the signal that the input signal 141 is inverted to the 
input signal 131 and 

outputs a serial signal 150. A noise reduction circuit 



COUNTRY 
N/A 



NR16 is composed of a 

low-pass filter or an integration circuit. In the case of 
the integration 

circuit, the noise of an opposite phase is canceled from 
the input signal 150 

from the differential amplifier 15, high-pass noise is 
reduced and the signal 

is imparted to a signal holding circuit 17. The signal 
holding circuit 17 

perform sample-and-hold for the output of the noise 
reduction circuit 16 and 
outputs a reading signal 101. 



COPYRIGHT: (C) 1996, JPO 



(mB^mmfff (j p) <i2) ^ ^ ij§ |^ ^ ^ (a) (umniamiksisn 

#^¥8-317289 

(43)^iBB ¥^8¥(1996)11^29B 

(51) Intel.' imm^ /fi*iss## FX m^m 

H0 4N 5/335 H0 4N 5/335 P 



iSES* m^m(D&8 OL 8 H) 





4$H¥7- 123482 


(71)ffilSA 


000005201 












¥*S7^(1995) 5 ^23B 










(72)58W# 










«f5»l8e*^*=TBll#46# t±9 














(74)f<i3aA 





(54) [^9^0^m CCD^i^«fflb|5Ii& 



(57) im) miE^) 

Jkmmmsi . 141 i:=5:'3. m]mmm5(r)Xi^m- 

P1141 ^m:Lfzm^^imLXi^>JT/\^^j:mm50 i 

m^\s\m'm^^tix\^h. m»mff)m^\i. mmm 



10 




1 

mi(r>m^^. «?tife^TVNM;^(ccD) *>^>g(t, fife 
friEi^'jTyHi-^^^^-fbL, ^tnzi^-yximmmt 

88. 

[ msm 2 ] m^m i tiisst<^ccD m^mm tmmz 
-^^-tvryu^-yi'KL, m2<7)m^tLXiiiij-thm 

LIHSStfcoT, BfllBWk^gti, frl£i^'Jr;U«-f 

I m^m4 ] m^m i i^iieiJoccD ft^aai Linsst 

m^mm^z^tiih^ismy^ xaxv^my-! xas^m 

igi<ofi^?-sft. mimmm^<7)^timizti 
^^xmiiy ^-vxii^-mmaxx/m^mmcoi^^ii'i: 
mix. ^ti^tiy^-vx/i^-ii^axvmmm^ 

my < - Yxiv-mmii.ummmff) o h<r>--fjiR 

^LXi^V7fUm^t LXtii:hti>(E^mmb. 

mmmz-:>^^xmmLxmi<r)'^'j7)i^m^ti. mi 
mmmmtm^j:im2mmmmz'^^^xMmixm 

micoi^'j7f\^^i:^i¥ti. ziiizx^xmim 
tt/^ xfc it/isi^y ^ xifiim^titzm^id;,:ht 

m2<oi^u7t\^^i^mti. ztiizx^xwiimm 
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2 

-^l> y ^ Xfc iy^l^y >f X*^iK^g^^lfc^l^Sriil:»]■f 
|.m20^fe|^b¥gt$:^tfCt$r!^i:tSCCD fi^ 

(o^it^tii^y ^ - vx)\^-mmi5Xr/ii^mmt:tts 
mim^^. mm-^T^-^^ xm) *»4>stt, mi 
mmm^z'ttix&my^xiixxmmy^xmm 

x,mm^^i'J'^^J:<t^,. 

mmmuzi5\.^xmiy i - i^x/i.-mmaxx/m^m 
m^mx/m 1 c^s^fi-tfci-i.^ 1 (om^mmm 

mmmtm^j:hm2(7)mmmmiizis\^xmiy ^-t^x 
ji-wma xx/m^m^<7)vo\^?:m\ii ix , ^ti^-ti 

%2(r>y -f -Fx;U-ft-^fcJ:l/|g20BSft-^fc-ri. 
^2iOfl-^tttii#gt, 

■t^(^-mm:tXmicOi^V7)UfE^t LXiii:f]ti> 

II 2 c7)g[7 - H X/l'-fl^fc J: 2 committer) 0 
*>c7)-:fe-$:RKLTm2cO>''J r/Mt-f fc UTtB:<]-tl. 
^2£7)^i#R!|S#gfc, 

30 -riy^xiixx/mmy^xtfii&m^ixfzm^^iii:hi- 
{mm. 7 ] mm. s t tzit e ^zim<7)ccD m^mm 

m2(^mtm(r)tii:hthm^ srm 2 mmmm<7)^' 

^ S y/T-9->-r;u-ri.ll2c7)-9-yr;i'#gt , 
II 1 mifm 2 myr)v^^mx'^yr)v^ titzimi: 

40 it^-)VYL.m2(7)m'^bLX=^'}7MZ^1:thts- 

[19^8 ] mm 5 , 6tfM7 t^isiaoccD ft^ 
m<r>^(^mmim:hn. m2mmm\i. 'my 

-BtSft-^OfecO 3 *>Oll 2 <Ofe<^B^fiB[at'J> I. d t 

50 cooon 
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3 

[0002J 

{mk<n>m] CCD sfwtm^sji. 

xji-vKivt^^vKivii^ y-fe-y hy-fx (kTC y 

^X) i:(9>A)l=V^X (l/f y^X) ^-tO. 'J-fe-yh 

y-<X(i. 7D-ir'f y;/ - T7J--i^'3y • T^ro 
FDA t-^tni.4^^*TV<>f x*i^-ri.ffii^«oy-^x 

y\m (CDS mss) j: ow^'^/i-coft-^-^-eiim^ 
^yrt, -^-yruyj/LTttajL, n^^tssftx*^' 

tcmmy-^xammiX'h'o. mm. *^¥3-3i38 

[0003] 

-^Wi, FDA J:D5^^SfflM«o^rv^^i^y>fXi,^^ 
ixT><^l.. U^Lviitti. ffiM2S-tyrijy^iniS&T 
{il^X'^^v^ -e/it'^^*\ fflM2a-9-yTyy^ 
ESSco^ y yraxwy-Dv-^^-jv vmrnzmm Lx 

iWDL. S/N ^m§-li:SSHfc^:-5•CV^;t. tM*WlT- 
fi, C:cOSiSy^X5r^<7tftl::, Jia«:O^Ma«co 

i:o-^£WfW)^yr)v-:i-^-)VYm^^m^^tz, 

[0004] ^j^BJtiCK^J: a'5r«*i$»«0^!:^f-M?B 

m^^j:<. i)^-o%mffim^m.w,uz^,nmx'^hzz\> m 

[0005] 40 

B^}tsigs:*;^::c7)Sii:c7)as»!ra<7)-eit-?'^i*57 - 

YX)V-m^ii J: i^fl-f WEI 1 coit^S: , Wi 

»^tvnmx(ccd) *><j,§(t. fi^wiac#^ni.fflK 
y-f XfciifSl^y ^ X$rffi^^U>:m2c7)^i^5:tii:'^■r 
I.CCD fl^ggajLlllSSJi. ^lo(t-^&S{t«iJOBS 

wiiO'en-fm=fcv^T7 - YX)v-m^iii.ifm^- 

mWi<r>vK)i'i:^^LX^ti^ixy <-VX)V-iM^ii 

^iiiixmnm^<r)o-h<r)--}:im.Lxi^^}rii'm^^ so 
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4 

cL^iici-^TgifiafflM-ri.y-^xfcitxsi^y'fx 

[0006] ^W^<.zi.ix\ittz. CCD ft^fi!aiLlIlK 

{s$<otc, w-mtmcotii:ht^m^t:'>ryri\.t^-)\. 

[0007] *l6aHt J:ii(f affi^ 

m^zm^j:mmmmx'mi^$'>tixoi,zixhx^\ 
[0008] ^^m^zxtii^^ (,^z.mi c^m^m v 
-mm^x-hh^i^. z.tity<nmm.^m. 

TSis^^fflSL. zi\.t,mm:m.^\.zn^\^tzm 
mmm^^^hXo\.zmmh<ni^i\^. 

[0009] 

[f^ffi] *^Hfltj;^i{f. CCD 

i^offi-^^Sftst, iBsa8rart{c7-f-Fx;p- 

ii, y ^-Yx>\^-u^ji'bm^i'^i-(nd*>cr)-':f}^ 

mi. m^m^ii'f-i^'itmx'vmt^ti^. zti 
i>zxKi. mmy-fxtimmti. ii^-ommy^xi.fm 
^ith. m^mmi. '^mit^mii!,:hmni:'>)-y 

oi,z. fflray^x$:i^s-r&itftoft^tttfjtcy-Mni 
sssrffiffl-ri.£7)T\ ^yy')i--!t-^-)um^^'^tsmm<7) 
mm2m^yrv y^mmmthu^x o mmm^i)^ 
mmz^j:h. 

[00 10] 

immm] mzmnmmi^mtx. ^^^mizxiccD 
m^mtnLmmcommmimmizmmt^ . 

[0011] Hl{i*l&HBc7)ccD ft^KttJLHimoc^ll 
iS{?i](?)7"D-y^ii^?:^L, I12{i, -?-<7)^''f sy/^ 

A—hT'fci., iii6fi?ijoccD imrutHLmmoit. 

mLm^bx^coiUMoi iziii:htiy^xmim 
m-Sii. CCD m^mmimmoii. 7^-hx;i.-w 

i&tfzim-f^-thzkizji^x. CCD c'Dy-t-yhy-fx 
WD iij:^3ryrc7)ffii^y^x^®^-ri,. ttz.m 

t fzmi^ L^ci^m«Oft-^2:-9-y 7Vl'*-;l' i> i: 

[0012] mmi^mmimm^^^T^u xm) 



5 

r^y^f- mh^-f) ^<r> 

Vk. 7D— f-f • T7i-V3 y • ryy'im) 

a. y-YXNi ( i {±a^r®s#^tc«j£) (om^L 

it 7 Y - Hx;l^- I/'-C/l^b J;Uffi-^lx'<.;l^c A^S. -1. . 

y-fXNi«i, nm-thu-t-yhy^fx^ fda .tocofiis 
c7)(^f>ry^x (i/f y^x) , i3Xx/mmco^j:\mm 

t^aj:*] 102{iy- M5IK(G) 13iiJ:Vl4CfiM$ixTV^ 

I.. 

[ 0 0 1 3 ] MUSSBfe J:m4li, mii^^l2er)iii:h 

-¥131 i5Xx/y^XH\^:%timmmm4i ^z^mixm 

x(PG) 130. 140 ii. m2i,Z7ik-rXdi,z, ^ti^'tiy-i 

m'm^zn-<r>y- v^vvxx-hh. mm^m±. 

^<r)Kn^=F ( + , - ) i<z^ix^'ixy < - \^X)V-i^K 
;K7)ft-fi31 i>J:l«Sfi-¥l4l A^A:»]Sii. f^^^K 

iKLTi/';r/Mi^i5o t Lx y ^ xm^mtm)mz 
^■f]thm^X'hi. i>*)^^, 7 -f - Kx;u-^'<.;i^ 

(^(1^131 S-RIkL, B«fi^l41 <7)^tt^*m-fl.J: 
d(cLTiJ:v\ y^Xl^iniSSieti. ia!iti|g^i5<7) 
ai:']fl-¥150 CfcftSiifflcoy'f X (Ni, -Ni) SrffiS 

mmaiifmmxM. t^-tsi^tc. iSiigr&^flg 

ai^j i6i{ift^j$llI8§(SH)i7(7)A:*tcSf^^ixTv^ 

ft-^ftiHjssi7«, xi^[5]isi6<7)ai:»3fi^^ 
^yr)Vt^-)VYLX. -e^otti^jioi {z^^-rh^yr 

[00 14] HlcD^^'-MHIfSB, Un2r>(riimM^ 
ll3iJj;t/ll5tc^KL, -e<Ofi^S»^'?-ii^ix04tJ 
iU^lietc^-r. I13i0±^|i^ji. y-MHS&B^jtti 

X^ •y^200 {i. ji^^fc^T'ti, aJ:>]5S^(0UT) 201 

0 {i, y-hy?;ux(PG) 202*<A:'J-ri. t . iixtcffiii 
LXX-nmm) 203OA:'3fi^5raj^l(i-f201 t LT 

a3:']ti.. m^zn^-mm^i. ffl*f«ox$-y^'7*D 

7210 Sr^TL. <-X212 fcJ:t/213 t-eix-e'^l, 
h>'>?;PX214 fcJ:t^fl-¥215 ifmw^flh. y-Vf^)V 
X 214(ia^, Heic^-f (1^215.}: O^v^m 
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211(7)€E<i. VR-Vbe{c^Ll\ Y- 
VJVVX 2Ui)<Xtl^il. <-X212(r>m&.i}^<-X 21 
3iOBfiJ:0ffiT-ri.t, ft^ 215{C(El;^>:fi#A>'til^l 

^ 2iuz3Siti). a±cr)Xo^j:i}mx\ micoy-h 
[00 1 5] H7{i, mi(^y-f m^mmeim^m 
miDit^^mmnzmm^tix^^?,. ^c^m^WBm 
10 ^^^t^t, T^^iz^<^mmmm^^-t. m 

»mm6l,Z}5\,^X . tiiI@*gmCOtiil^220 (i. Hi (OH 

iPiiiSi5j:0coccD (7)fi^i5o i^ifxzti^mm 

L, -?-iitll?t3tmgg^tli^JlicoayTy-9-221 

v^i.ffl[g(iccD emmso iizx-ox^m^tih. zcom 

^ y h y-< XWjD^fLT us 7 - HX7l/-»b t 
fi^WSciOK/t-Srm^i-^SCli:-?:'. y-b-yhy-fX 

$4)1^, zmmmzii-yxmrny^ 

20 X*i^%^b$ix, S;i^y'fX^;*;iltCffi^|,it*«t' 
[0016] ^^UT. aSffltOy-fX (Ni, -Ni)*<ffl 

SSixSJ^y-<x*%ji$itf^fi^*5«fej^iiiSSi7{cA:*] 
mmmix'ii. x:hm^25o ^tiiiiii26o x-mmi. 

fyr)V-^^ -JV- H AVPX (SHP)261 tJSM LX^lSLth X 
7^-262 J:03yTy9-263 STjEmtl.. 5£S»J^«0 
30 ft-^101 SrgSaJ:']i:LTtii:»]1-|.. -?-(0f^. IH^M 

y-b vhX-f 7^-222 *«L, ;ilCi:0a^IllS&16 

tc, a^Bssieicifitf. ^(Dtiiiim'^fj^i^mmy-i X 
mi^ixx\^i(7)x\ mm-m^nmni^zxi^ 

[0017] a3Miisst<];sy^ xi^immeti^Tt, 
mi^z^ttmm 220ff)ith*)i,zmx:h^^tmm 

40 S 220a 5:^-ri.t£OT'S)-5Ti,J:l\ Z<^mt:muiz 
^-fo Jii^Ss 220a li, nmiX:hi*) tK^X:h{-) 

<mmxii^^L. tmmx:hw (c-^coy-Muss 
Bcotaii mtfi. tf^R^xM-) izmij<r>y-hm 
i4«ojii^i uimmtix^^^. zoti:LkizX'> 
x.mi iZ7fktmmizi'rimmmm5i:mti z 

[0018] tZ^X\ y-fX|^*lHlKl6$r<S«l7^;U 

9X'^Lfz^ff)m^mm9iZ7jkt, m^m^ 
i6(s, ^mm^m^mmmieovyrvyi^mmL 
50 fs=i/T«oi/2 mzikm-th zbizx^, m^&^i^ 
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101 y-(xmimm<zcr>iio^j:fSimy 

[ 0 0 1 9 ] 0 1 coccD m^mtatmiommkmx' lo 
•eiiiisn, y-hmm3i5mAizx:fj^ti. y-y 

/Vl'XBO . 140 i,zX*)-Utmtii^tiX2?m(r>{m- 
131 fcj:t/141 t LTIIilJMi|iS5l5tfOA^]S?+. -fc 

A:']?^!.!.. nifuiiisisii. x:hmm3i ,i4i^s(t 

TfM^SKL. ll2t*t-i/'JT;P=5rfl-tl50 

fi^i50 coififfloy-rxNi^ffiSL. *>oisigSy^X5: 
[0 0 2 0] m^i&mzx^nm2S.vyrvy:/m^ 

{i. *IISfi^Jtcfcftl. ^r- h mmi3t5i:X/U(7)^^l,zV 
y T;i-*-;i^ H iHiSSA^'iStt ixx V ^/i , *^lffe«lc fc (t 

[0021] i: .1 ^x\ m^mmi^miW3m^<^:^ y 
m^i t m:mx'$) h , mio^z^<^-m<rm^ lesiso 
^(r)i]y-\i;,-)]mm{m±, 3oot'*-r. it 
32io^m3ifi'mhtix\>^i,, zzx'\i. Eom^ko 

fcWC. SgaiLigSS7"n./i?3lfcJ:t/320;^S:llfl^LT 
hhtK |5llIISl33{i, S^cO^^iSr^L, ro7:7<7)^ 40 
iSr«BS-ri.. L*»L, ::n4>iOlHlS7'o-y^'3L 32fcJ: 

iX33{i. nm^t^mi^L. m<r>mx'\t. mt 

mmmx'\i, m^mmh^im^m-m^^ixx 

[0 0 2 2] m\\<^^ ^ ^yi^^^-vkpmnx\i. 
CCD <oA)l»:;<?7-l±J^)ft-^300 cDfi-^Rtli, 7 ^- 
h'X;l^-K;U301 «7)/'f XNl*>*ft-^W'<;l'302 <7)fi-f 
SU=a:lt, [nI«tCft-^Gt'{ift-^^'<.;P402 <7)fi-fS2 
tC7-f-h'X;l/-l^'<;H01fiOy-f XN2*>'<bl>. diOtii 50 
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:bft-t300 «±. i|«iSl2S:jiO. =&7'n yi?3K 32fcJ: 
l^3coy- MI1K13. 14{CAI>. Rfi-f-ffl«07'o.yi5'31 
TJi, RfI-^Ottai:S''f S y/T'^-ri.-9-y7'U 
>'NVl/X303 . 304 *>>'-MIIS|13. 14l:ffi*&§ix. Zix 
Icioxy-MIISSB. 14T'aai§^l3tRfl-t303R. 30 
4RA<IH!lJi«il§15ilA^I§ill.. mmf^\5<7)\i!,-))m 
^305 {iS^SSIieS: Jl 0 . / XNl*i^*>ix/c Rffi^ 
306 t^l.. ^*<7)fi^306 {ift^j^EKlTtcAO. 
ft^l^EISSlTJi, R<7);&7-flW 2rtiJ:»3-fS. 
[0023] LT . Gfi-tfflc;)7'n -y 932X'{i. 
Gm(^^^^^ 5 y^T^-ri.-*f^7-U y^'yNVL'X 
403 , 404 ifi^<r>y-Vmm3. 14tffi*&§fL, ZfHZ 
<t-5Ty-MllSS13, 14-C'ttaj§n;tGfi#403G, 404G 

*5ia!;tgii@iii5icA:>3^fi..i.. mmmw^\5<r>^-fym^ 

405 (±«^[fl]ffil6^3i0, y'fXN2*^^*^il;^v:Gft-^40 
6 t^D. ft-f^SSIlIS&17tcAoTG;^7-«^407 Sr 

ai^)-rs« ll*L^v^B^t^ffl7•o-y^?33t,B^i^^c-5 

V^Tl5l«tlJ#L, ^«oai^]507 (ll^-f)tcy^X 
N3*%*-iifv:B;<?7-ft^A^'tH^J$iil.. ^OJ: 3 tc;ir 
7-ft^R, G, BcOft-^g!aiLSS§^3»cMMb 

■ri. i 1 1 J; 0 . 01 t^-r 1 ^mff^m^Lm^i. o , 

S^;^aitllI8&7'n.y^'3U 32, 332:WJfcI.ix{f , ^c?) 

Bf^^^ 5 y^tcJtr SSS^feftJi, 0 1 ic^-r 1 
cO[l]S&lifiej:t3S<TJ:<, UcA^-pT. ffiac^ttf^r 

[0024] >I<7)^ilgMT'{i:, m^m^fJU 
md:^z:^y-mm,^^^-hth9^rX'h':>tz, Z(r> 
iiots:^. ±M<^i.0\,zm^-f^'y93\. 32 . 33S:fe 
fi^R, G. B<7)^^tC(SoTlSft.&<03!i^*fl]T'3il.. 
L-b-L^%mii. mLi,Z(r)jio^£:^y-m^<r)^ 
m<,zi.hyu'v9mzi:C:>tc<Xi^ii\^. fztm. 2 

j-nyo -y 93ii5xu'32'\^s.<7)mmmmz:ti,z^mt 
ixoizm^txhi\<\ mMm^T^^-! xm-(iX:h 
^ixmm^i^^y-mm^x'^j:<xhx\\ t 
rz. mm-^T^uxim. fjy-mmm^^mmz 

i,ziii,ft^^^rx'h':>xiiX\'\ 
[0025] mim:^mm<r>mmmimmz^. 
L, zcDccD m^mmimim. mimmmmi>zm 
hmmm2<r>iiimx *)mmmi5tx'^i^-mt 
L, mmmi5<7)iiims mmmmmizm^ 
'smsjkmtuzi.cox'h^. zcofcMz, mmm^ 

15Oai:»j308 iZli-tU99X^ -/i-AWmm^il, |5|X 

-f •yi-4Ui'&iE^izwimix3?^mi:Mm'ti>msim 
x'hh. y'-hmi3i5j:r/uizii, mi(7)mmmbm 
miz. mmmm^zmmtfzir-hJVi'X bohxi/ m 

xt/ 406j.:ii^ii. mmz7jktmmmtmmx'i\.\ 
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(00263 0i3tc(i, mmrzimmz^tmmmiz 
Srfl^t. c<7)iHiss42{i. 3?hm.<r)fi^nmm7(o^y 

nVX-i -y^ 262 (07 ) Otti^lil 306)3X1/ 406^t' 

263 {itiss 4io^aLrgaaj^) lou^g^^arv^ 

[0027] 

{W^con^] :i<r>i,of,z^%mzi.ix\i, ^yni^t^ 
-/PKIllS§S:^tft^*c7)fflW2«HfyriJ yj/mss^rffl 

[ 0 0 2 8 ] CCD Lfi-^c73BS^S(Cfc(t5 7 ^ - 

5:RiKL-cfi!j:^{cSD^L. CCD co'j-t-y hizmmti>n 
my^ xaxx/ccD tii:hT>rizxmiiim(^wy^ 
X (l/f /^X) SrT^^bJaf^t-ffiSL. 

[llffl<7)fSm:5riJiBj] 30 

[HI J :^%mziih<:a) m^m&L}m<r>mm<^m 
[01] 
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1 0 

ims] mKnmmizmiy-hm^commiyr^ 
iwimx'hi. 

im4] msizmy-hmcommi^st^^ 
y^^-vx'hh. 

[ 0 5 ] 0 1 <r>mm\.zmh y- v m,<^mmm 
iTTcmmmx'ht, 

[06] m5\,Z7r.-tY-hm^Wii!^mi7rst9 ^ ^y 

yi-^-hX'hh. 

[07] micDm6&mizmhy^xmimmxx/m 

mwmmmm%:^tmmx'h h . 

[ 08 ] 0 7 i<z7r<fmm(r>mmi^t-^ 4^yy^ 

\-YX'hh, 

[09 ] 0 1 <r)mmi.zmh j ^ xmrn^omm 
[0103 imfik 3 m^(r>ij 7 -m<r>^mmm 

(cjgfflt^CCD ft-^S!!±}L[IlK<7)^ilfiajS-*t. 01 fc 

mL<mm:ru^ymx'hh. 
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